Here, we present age-wing length and age-mass curves for wild Tengmalm' s Owl nestlings in northern Sweden. The results were obtained by measuring nestlings during two years, characterized by different food (vole) supply. We explore the consistency ofthese parameters in different years and thus the usefulness of wing length and mass for aging nestlings and determining laying dates.
Laying date is a central parameter in many ecological studies on birds. The date of the first egg is commonly estimated by backdating during laying-from number of eggs and laying interval. Alternatively, laying dates of first egg can be calculated by backdating from age of oldest nestlings and length of the incubation period. The latter method may be advantageous, for example, in birds which are sensitive to disturbances during the early phase of breeding. Wing length is a good indicator of age in nestlings of, for example, Willow Grouse (Lagopus lagopus) (Myrberget 1975 Here, we present age-wing length and age-mass curves for wild Tengmalm' s Owl nestlings in northern Sweden. The results were obtained by measuring nestlings during two years, characterized by different food (vole) supply. We explore the consistency ofthese parameters in different years and thus the usefulness of wing length and mass for aging nestlings and determining laying dates. We compared laying dates for clutches backdated from both the ' laying method' and ' wing-length method' , using the available nestling data from the longterm study area in 1981-1982 and 1984-1985 . The laying method was used as a reference because it is likely to contain less errors of estimation. A prerequisite for these comparisons was that we knew the wing length of the oldest nestling. Thus, we only used nests where no nestling mortality had occurred at time of visits. The ' laying method' required that nests were visited before laying ended. Then laying date was backdated by using a laying interval of two days (Korpimlki 1981) and by assuming that the last egg was laid on the day it was found. Thus, this method has an inherent error of at most two days in estimating laying date. The ' wing-length method' required that nests were visited during brood rearing before fledging. Then laying date was backdated after aging the oldest nestling by its wing length (see below) and adding the length of the average incubation period (29 days; Korpimaki 198 1). Thus, this method has two inherent errors in estimating laying date, i.e. relating to estimates of length of incubating period and of age of the oldest nestling. Figs. 2a  and 2b ). The differences between mean wing lengths at each day throughout the nestling period were small between years, and they were only significantly different at four out of 32 days (Fig. 3a) . These overall large similarities between years justified combining age-wing length curves for the two years as a basis of practical reference (Fig. 2~) . The relationship between age and wing length was best described by two separate equations for wing. lengths (WL) < 27 mm ( 1) and for wine, lengths ~27 mm 72) respectively: . 
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Laying dates backdated by the wing length and laying methods (see MATERIALS AND METHODS) showed small differences both among years, characterized by different food situations ( Fig. 1; Hijmfeldt et al. 1990 ), length curves, mass curves leveled out before fledging. In addition, the mass curve leveled out at a lower mass in 1982 than in 198 1 (Fig. 4a, b) . Mass was significantly or marginally significantly different at nestling ages 24- (Fig. 3b) . In addition to marked annual differences and a shorter growth period, mass also showed larger overlap among ages than did wing length.
DISCUSSION
It was more reliable to age Tengmalm' s Owl nestlings by wing length than by mass, presumably because mass gain was more sensitive to annual variation in food supply than was growth of wing length. When vole numbers were declining in 1982, nestling mass leveled out at a lower value than when food was more abundant in 1981 (Fig. 3b, 4 ; compare Fig. 1 ). Comparisons of laying dates determined by the wing length and laying methods gave similar results. The small differences were subtle and they were partly explained by our conservative assumption that laying females had laid the most recent egg on the day it was found. For the laying method, this underestimated laying date by about one day, compared with the more realistic assumption that this egg was laid one day earlier (the laying interval is two days; KorpimPki 198 1). Also, differences were influenced by other assumptions for backdating. The length of the incubation period, for example, is likely to decrease somewhat with increasing ambient temperature (cf. Kijnig 1969). This is likely to yield somewhat too early laying dates for the wing length than for the laying method late in the season (Table 1 ). In conclusion, the wing length method is appropriate for determining laying dates and clearly is a suitable alternative to using laying data. In our ecological studies of Tengmalm' s Owl, we have used both of these methods for determining laying dates (e.g., Carlsson et al. 1987 , Homfeldt et al. 1990 ). However, the wing length method may be preferable since it is likely to cause less disturbance by reducing the necessity of inspections in the more sensitive laying phase. In principle it seems likely that this method can also be applied for other A. funereus populations. However, we recommend researchers in other areas to check, with a sample of known-age nestlings' wing length, whether they must modify the method.
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